the organic solution was washed with saturated aqueous solution of NaHCO 3 . The solvent was removed by evaporation, followed by silica gel column chromatography (AcOEt : hexane : Et 3 N = 50:50:3, R f = 0.13) to afford 5 (0.43 g, yield 88 %).
1 H-NMR [CDCl 3 , 500 MHz] δ = 7.39-7.21 (m, 9H), 6.84 (m, 4H), 6.23 (d, 1H, J = 8.5 Hz), 4.10 (m, 1H), 3 .95 (m, 1H), 3.79 (s, 6H), 3 .44 (dd, J = 4 Hz, 9.5 Hz, 1H), 3 .31 (dd, J = 3.5 Hz, 9.5 Hz, 1H), 2.99 (br, 1H), 2.54 (m, 2H), 2.45 (m, 2H), 1.98 (t, 1H, J = 2.5 Hz), 1.14 (d, 3H, J = 6 Hz). 13 To a solution of copper(I) iodide (0.18 g, 0.94 mmol) and tetrakis(triphenylphosphine)palladium(0) (79 mg, 0.068 mmol) in dry THF (10 ml) and piperidine (20 ml) was added 3-bromoperylene (0.48 g, 1.4 mmol). After the vigorous stirring at room temperature under nitrogen for 30 minutes, a solution of compound 5 (0.59 g, 1.2 mmol) in dry THF was added to the above mixture at 60 °C. The reaction mixture was refluxed for 3.0 hours and then the solvent was removed by evaporation. Column chromatography on silica gel (CHCl 3 : hexane : AcOEt : Et 3 N = 33:33:33:3, R f = 0.14) gave 6 (0.68 g, yield 77 %). 1 Et 3 N (0.16 ml, 1.1 mmol) and 2-cyanoethyldiisopropylchlorophosphoramidite (0.10 ml, 0.44 mmol) were added to a solution of compound 6 (0.16 g, 0.22 mmol) in CH 2 Cl 2 (1.0 ml) and the solution was stirred for 60 min at 0 o C. Then, CHCl 3 was added to the reaction mixture and was washed with saturated aqueous solution of NaHCO 3 and that of NaCl. After drying over MgSO 4 , the solvent was removed by evaporation, followed by silica gel column chromatography (CHCl 3 : hexane : Et 3 N = 50:50:3, R f = 0.58) to afford 7 (0.15 g, yield 72 % 
Synthesis of the modified DNA involving perylene.
Synthesis of phosphoramidite monomer bearing E was reported previously. 4 The modified DNAs were synthesized on an automated DNA synthesizer (ABI-3400 DNA synthesizer, Applied Biosystems) by using phosphoramidite monomers bearing dye molecules and other conventional ones. Coupling efficiency of the monomers corresponding to modified residues was as high as the conventional ones as judged from the coloration of released trityl cation. After the recommended work-up, they were purified by reversed-phase HPLC and characterized by MALDI-TOFMS (Autoflex II, BRUKER DALTONICS 
Spectroscopic measurements
The UV-visible spectra were measured on a Shimadzu model UV-1800 with a 10 mm quartz cell. It was equipped with a programmed temperature-controller. Conditions of the sample solutions were as follows (unless otherwise noted): [NaCl] = 100 mM, pH 7.0 (10 mM phosphate buffer), [DNA] = 2.0 μM. Fluorescence spectra were measured on a JASCO model FP-6500 with a microcell. The sample solutions were as follows: [NaCl]=100 mM, pH 7.0 (10 mM phosphate buffer), [probe]=1.0 μM, [Target] = 1.2 μM. Quantum yield were determined from the quantum yield of perylene in N 2 -bubbled cyclohexane (0.78) as a reference.
Measurement of melting temperature
The melting curve of duplex DNA was obtained with the above apparatus by measuring the change of absorbance at 260 nm versus temperature. The melting temperature (T m ) was determined from the maximum in the first derivative of the melting curve. Both the heating and cooling curves were measured, and the T m obtained from them coincided with each other to within 2.0 o C. 
FF:
5'-AATATCATFCTTFTGGTGTTT-3' LL:
5'-AATATCATLCTTLTGGTGTTT-3' FL:
5'-AATATCATFCTTLTGGTGTTT-3' WT:
3'-TTTCTTTTATAGTAGAAACCACAAAGGATAC-5' 
E1a
: 5'-GGTATCEGCAATC-3'
F1a
: 
